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(54) METHOD AND APPARATUS FOR ETCHING REMOVAL AS WELL AS METHOD AND 
APPARATUS FOR CLEANING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a treating liquid 
from flowing toward the central part on the surface of a 
wafer, by a method wherein a rear nozzle which holds 
and turns the wafer and which spouts a liquid to the 
center on the rear of the wafer is provided, and a surface 
nozzle which spouts a liquid to the center to the surface 
of the wafer is provided. 

SOLUTION: A wafer holding mechanism is a holding 
mechanism of a roller chuck system, and it comprises 
four wafer rollers which are connected to shafts. A 
surface nozzle 14 spouts a liquid to the center on the 
surface of a wafer, a rear nozzle 16 spouts a liquid to the 
center on the rear of the wafer, and an edge nozzle 
spouts a liquid to the periphery on the surface of the 
wafer. The liquid which are spouted from the surface nozzle 14 and the rear nozzle 16 are 
spread toward the periphery of the wafer due to a centrifugal force by the rotation of the 
wafer. As the spouting state of the liquids from the surface nozzle 14 and the rear nozzle 16, 
the liquid may be supplied to the center of the wafer. As a result, the liquid may be spouted in 
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a beam shape, or the liquid may be spouted in a spraying state. 



[Date of sending the examiner's decision of 20.08.2002 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3395696 

[Date of registration] 07.02.2003 

[Number of appeal against examiner's 2002-18212 
decision of rejection] 

[Date of requesting appeal against examiner's 19.09.2002 
decision of rejection] 

[Date of extinction of right] 



LEGAL STATUS 



[Date of request for examination] 



01.03.2000 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAzJaaGGDA4 1 2269 1 78P 1 .htm 7/1 0/2006 



(19) B*B#ff/r (JP) 



<«> & BB 45 If ^ $R ca) 



#^§2000-269178 
(P2000-269178A) 

(43)^BBB ¥j«12^ 9 £29 0(2000.9.29) 



(51)Inta 7 
H0 1L 21/306 
B 0 8 B 3/02 
3/08 

C2 3F 1/08 
1/18 



mm* 



F I 

HO 1L 
BO 8B 



10 3 



C 2 3 F 



21/306 
3/02 
3/08 
1/08 
1/18 



R 3B2 0 1 
B 4K0 5 7 
A 5F04 3 



10 3 



OL (£: 12 H) g»JCK:Sg< 





1-68898 


(71) fflRA 


000004237 






















(22) tarns 


¥f£l 1¥ 3 £ 15 H (1999. 3. 15) 






171 




























J7| 
























(72)S8?&# 


















171 
























(74)ftSA 


100086645 
































j 





(54) [589ICD£#] 



(57) [«»] 

[SSI] O x / \Oi ? L 



(A) 




(B) 




(2) 



000-269178 



[»**2] x^^yXiU3&^6x^^>yaftmuj-r* 

*«ivci**zfc*»*±:*- £11**1 Et©xt/^> 

[»**3] mnaMyx;u©*«3^6^x/\aiB+* 

*"ea>iE8tl±* 70~200mmtifey, 

5-6 0° -e&y % 

y. 

b>I I B x «y v y X ; u o * ,t> $| # x , N 2 ® m m t £ & & 

dfcl^T, ^x/xEItE^IfiKDftSa^CDfe-rftfttt. 0~ 

9 0° t*$>*. zt*»«trsii*ai EKM^f 
[»*S4] ^/^-rx^fwgcrto^x/xaffitsiCL 

*l^tt£-0x/\*ffi*Alci»tB-r4 1 -oco&ms X)l> 
[1***5] frlBaffi-/X;KDflfeSBA^6^x/\KB**: 

£"C*CD5§gf(*. 7 0-2 0 OmmT'fey . 

mesa/ x^cD*^a*^x/\s®t3s-rftStt. 1 
5-6 0° -efc*. ^ts»«ttsii*a4E*©x 

[»*«6] WriBx^^y X;U*. tf— -M*l=x^:/ 

if** *Bit 5 c t i t4H*« i ~5(Dlxr*i 
*McE«(Dx?^>y|»*»K 0 
[1***7] fflE^x/\£^LT@te£t^^fSte. 

[1***8] WE*x/\S«»LTHK*1***«B:, 

te&<£> tf > $ « tf > ^ -v ? * ^st ic cfc 4, <d v & 

x^^>i/KE^sao 

[1***9] «FE^x/\S«|»LrEHg-r**»l*. « 

&cotr>£ i #fi<t-r^2ffl(7)e>$-^-r^e>^-v vo 

fey. -^(D^tDtfxccfc^^x/x^^ct. te;S(Dift&a> 



tf > I C«t £ ^ x / \ % ft t £ <3 » & C <t (7) T: £ 6 C t £ 
£ -T 5 »# J1 1 ~ 6 CO l^f^l:!B8a)x y ^ > ^ 

[1***10] e>^*-i/*©#±fi«A<SlM::*fc 

y. fiE^x/\*«»LTiHife-r^>mi ^m2<o^is* 

iifRSRitt: t £t#«<t -r £1*** i - 6 izEiS 

a>x^>^Rfc£*£® 0 

[1***1 1] ^x/\±lzft*Lfc?5Sfe&«*ft»-r* 

[1***1 2] X.y7>#S X;u^kx-/^>yj$£nB 
tB-rs^lPlli. ^x/VDEHK^iPk *fctt^x/\»ttcfe 

[11**1 3] ffiTE»ffi-/X;KZ>5fe^&^x/\»ffi4 a 

*£T*CD5§gtl*. 70~200mmt'fey, 

WEM/X^O+ibWA^x/xJIEHitft'rftflEI*. 1 

5-6 0° -c&y. utExyy^ X;ua>5fe*Sfr*>* 
jua>+i&*^x/\affi«iatKte4jft*ra)EW*. 

1—50 mmtrifo L J * 

»Ex v v / X;ua> 4» 'M»*< x / \SB ffl 21 £ X 4 jS 

IC^LNT. ^x/xEHg^rifijCDffitJfcCDft-rftJStt, O- 

9 0° r*ft*. c<t*^®<h-r^is**i 1 EB©a» 

Ht**1 4] -r/Wx^fitfliftrtCD^x/xaffi^JRlC 

uftt^fts^x/xaffinaAjrqiai-ri 1 o^siyx 

t>ic{«K^c<t*iftesi<t^-^is*si i 

1*1 2EK<Z)2fe5M6« 0 

CW*ai 5) iWE*ffi>'X;ua>ft«BA^& f >x/xas + 

^^"CCOSgStl*. 7 0-2 0 Omm-Cfcy . 

lBEaffi^ X;U(75*iO|fiA<^x/\S®<t^-rftS(*. 1 

5-60- T*fc>&. c tzftwit? «n*gn 4 E«E<0 

[1***1 6] ItExy yy X;K*. £— AttCift&X 

3bMcEK<D*»»«. 
[1***1 7] lUE^x/xS«fiFLTlHHE*1±**S 

i*. tittup— ^^-rso-^^-v^^^ai^j:** 

0)t?fc«Ct*««^:-r -61***1 1-16©lW 
[1***1 8] ffIE^x/\£«^LrlslK*-ti-^^f9: 

i*> fflSftotfv^^-r^e^^^^^^jtic.tst^-c 

fey. BlK+l=£>l-«fc'6^Y^^t4«SR?L-6Zi:/»< 



1 



(3) 



ftffi 2000-269178 



EK<D&3H!£Bo 

tt ft (7) tf > £ 1 «b 1 1 § 2 ffi cd e > # -r & tr > ^ * v 

^»sciz**t.a)-e*y. #«a>tf:/i4SEEicE«**i 
rfcy. -s©ia(De>i: < fc5')i/NR)*t, te*<D*§ 

SIo 

Lftt^ai**. asyxju^6^x/\*ffi*AizMtt-r 

a. 

[»*92 2] Ox/\±lc»«E-r*=FBrS3S*BBSx 

•x/xVx^nia^cD^x/Noasjaia. as®, 

v y X;u^ b^i/ \«ffijg ffllcx ^ >$r» £ WUJ L . 

m& j X)\,& b o x / \g® * *iz x v > <fja £ in ta-r 

L£ri>;$#£. S®y X;ufr6^x/\»ffi*ftl-WH4-r 
S. 

[B*«2 4] x-zi/yX^bX-z^^yja^PBUj-r 

ffl«£ffll^Tl^C££««£?-5fl|3jtJl2 0-230)L> 

r*t3bMc|BK<Dx-y^>yB**tt 0 
W««2 5] ttE^ffiattftBBtfCuB-efe&JIft 
lc, «TEx^^->yatt % H2 02 ^trBtefciiT^u 

* y»fcT?fc5C££t$tt£^*flf3RJS2 0-24W 
-i**L*M=EKO!)Xty^>y|»*»a. 
[RM2 6] «TE=PHfatt*BB*«CuB-C»*a$ 

|Z % fflfiX FPM (HF/H2 02 /H 

2 O) . SPM (H2 SO4 /H2 02 /H2 O) . H 
PM (HC I /H2 02 /H2 O) . ffigtififiHb*** 
(HNO3 /H2 02 /H2 O) . APM ( N H 4 OH 

/H2 o 2 /H2 o) , BttK*ytt«tt*&si*tL« 

ufc*Wdtt4B*Jl2 0-2 4<DL^r*t*MzE««) 
x-v^>^l»5fe*5*o 
[B*fll2 7] TOECuBO>TttA<S i 0 2 mT'tb&ii 

HF : H2 02 :H2 0=1-10: 1 — 2 O : IOO 



H2 SO4/H2 O2 /H2 0=1 — 10: 1—20: 
1 0 0 

HCI/H2 O2/H2 0=1-10: 1—20: 10 
0 

HNO3 /H2 02 /H2 0=1 — 10 : 1—20 : 1 

0 0 

NH4 OH/H2 02 /H2 0=1-10:1-20: 

1 O O 

BffiB (3 0%-8 0%) 

-e fc 4 c £ $ tt» t -r ^is*^ 2 e iBScoo x ^ ^ > 

TOEFPMCDSSlEli. HF: H2 O2 : H2 0 = 

1 : 1 O : 1 00-Cfc*Z£t«**-r*»3Ml2 6!2 

[»*«2 9] MrC?IKa«c*BB^c uBt>ftft*6 

i=. lKrEasyx^fewm-rsa*!*. 

RIMcSiKt A« c fc 1 1 « R*fl 2 1 — 2 8 
L>*T^3!iMzEK<D x ? 

[B#«3 0] TOE*«B*»»li* O. 001%- 5 
ti^Ci: £ *#gfi[^ -T 2 9 EScCDx *, ^ 

[1S3R3S3 1 ] UE>FBfaft*BB3&<T aB. T a N 

B. *fcl*IWb*>*;uBTf*«»*l=. TOEx?*> 
H F»5ft-cfe4Ct*»«i:-r*Ei**2 O- 

2 40)L^r*l*MzE«a)x^^>y|«**a. 
[»**3 2] ^x/\±lcft*Lfc»§ftftB*»»-r* 

7=/WXff^««H(D^x/\(D*®@iZl. 

iUfr b ^ x/\£®^52lc&*$;$£ l. 38® y X;u^ 
*&*tti*;K«ft***<. ^x/xtoftjMffi^x/x 
rt<D^x/x£ffi£«B-r5fc«)f^ f/\V^ifM«i«rt 

o^x/xaffitsiCLft^ai**. siywwi 

[M*3I3 3] x^yy X;uA^6x^^>yasBffl"*- 
£;5rs]i*. »>x/\a>0lK*fii. *fcii^x/\«tt«fcyn 

[BXB3 4] TOE«»ftB*<Cu'Cft*»6^. TOE 

H2 02 **t»*fci*T;u*y}8»"cfc-& 

[PH3 5] TOE^**B^Cu-Cfc-6a*lc, TOE 

FPM (HF/H2 O2 /H2 O) . SPM 



(4) 



<ft|Hj 2000-2691 78 



(H2 SO4/H2 02 /H2 O) . HPM (HCI/ 

H2 02 /H2 o) . 58B£ifiB£fb7K** (HN03 /h 

2 O2 /H2 O) . APM (NH4 OH/H2 O2 /H 

B/x^&wtt-r saw*. tt**fci**«M*»« 
■efcsci^afr-5tt*3S3 2-3 so^r^ic 

EttOft»£&. 

3 7 ] «rE*«K*»*tt. o . o o 1 %~ 5 

%cdvzl^m. ^x>B£. ^D>Bcfcytt-&R*x&»i 

[000 1] 

CDSlaiXgl:: fc L^T ffl I* b tl -5 x v ? > y »**Ttt J3 <fc 
[0 0 0 2] 

[0 0 0 3] Z<l)c):5«i:l»iM*l:6^t, ttlc^x 

[0004] m^it^munt l-ca i izft^r^im^ 
cosixc utm^^ti^-siz* cu&mz* s i 02 

it¥HMWM (CMP) iCcfeyMSti^iit/i^. 
[0005] c©^?5CuiS8<DMl ftttMl:: 

Ix, s i 02 Klw*t»*L. Cu<Dffif&£|fcjt-f £*: 
i6<D/^\^l7.> l £;^ To. TaN&if) 

^y*lcJ:yCu*rtHIL-C^6. ^x 
/\affi±ICT/W*flMfc«*tBt;y y > 

a>*ffiJBjZli::c u A</£jH£*iT L&Oo :o)ct5ftCu 

ud:S i 02 £liffi*tt*<(&l*0>-e* 0x/\&SJ§2lCD 
c uKli. ^(0»(DfiKKx|l<j:i:lcfcL^TBia)lS*<i:i: 



[0006] $bU:. CMPift ^x/\l*. »B«"C 

»«mi::j:ot* s i gtefccfctfs i 02 anstttk 

ttS. S®(c^5SLfrCulitij^<tilc< <. Lfc 
[0 0 0 7] m±(7)Xg|Cffll%t)*t^^x/\CD-9--rX3b< 

/\«Bffi*T?<7)ffil|ttt«ittf*?|5mm-ea54. f/W« 

<T£fc&f::l*. S i O2 I^^bCOx 

/\JBBfr&1. 5-2 mmlC^t^Itt ^ C t 

*i^j:y^R-r4i:. v-Kcui*^x/\am®ss^ 

6«BBlcBiyaA/-i?«ffiJB5afc*-ertKStL4. ^IS 
5fl^6«5ffi^igyaA/-C. CuJB^>-KCu±I:M 
[0 0 0 8] C<7)C u]gte*>— KC u<D±\Zfcf$L£tLZ> 

hT-Alcttitu Lfc 
#oT^x/\»Bl::tt*LfcC ult»4Ltfi< C<h*< 

[o o o 9] j T'U7.r*F&m®tv<Dmm<Dmutfi . 5 

- Zrnmtl^itz&^lzfedbX'^ZlWV. Z 

*J»ttA<fi<ftlt*itf56:t>3S:Lx. CCD C tlx. CMPt 
»>x/\a>SffiBia. Kffilcf*»Lfc?§»Cu 

[0 0 10] Jsl±<OJ:5l-^x/\a)affiH5a. *8S. X 

[0 0 1 1] 02 5I4. ^*ftW(7)-^^^-ro CCDft 
(HF/H2 0 2 /H2 O0I^S) iRtta>fc£RBB 

[OOI 2 ] EI 2 6 it. ffi*&«<&te<D0iJ£^-r o w(D 

£EHE*tt\ ^x/\KffiffliJ(ZX^^>^i5EFPM^|fttg 
Lfc*<t>. ^x/\affi»J«cfi*fti:OJM*tttl8-r*o 
B*ft^(0*tt:|cJ:or'>xy\«B*«BLfe3!»«&. 

ffiicEiyatFPMSiiHiWLr^x/xBffit. »*x/\« 

[0 0 13] 

ox/N^a^ii^o/^fliicfctNrii. (SHJKsaaasa 



(5) 2000-2691 78 

• 



uy*h£«BK*:LT«sr*»*lci** IHW<* 
JL*fcl*3BB*«£i:. *fc, BBtmtt£l::?j<— i? 
£ c £ ft < fiHK^Bfcfe-f £<Bi4lt L L> e 

[0014] 12 6(Dft&&ffi(4. ^x/\5g®>%CDF P 

M©igya^$^x/\igitK»t^x/\affifflijic«isT4 

*<lSji2?+Lfc U . fe&3S#T:i4v x/xSraraaS^i*^^ 

1. 5-2. 0mm£l^«fc3l::'h;^»*l-l** ttffl 
[0 0 15] #&HJ3tf)@to(*. ±K(D«fc5tttt*««a> 

Ba*B*Lfcx**>yB**j*fcJ:tffcBi* ftftt 
*ftfc«fctfftBfc*»ttr*C4:fc&4. 

[0 0 16] 

[BB*«»-r*fc«>a)#B] **BOX7f>^»* 

st, ?s»*^x/\s®**irpaffl-r^ 1 o<D8i/x 

;U£. ;"S*^^x/\^®4 3 *lcifiai-r'& 1 ocd^®/ X 
[0 0 17] X7yyX;i/S3cfct;S®yXM>blt x 

x/\BnBt«B-r*fc»a)ait35««BS*L*. 
[ooi 8] **gH<DS£«l** Wic. $Tv I/air* U 

[0019] ttlcx-/$?yx;u**&l*. *»Sif-Att 

SBBaa>7HrBttftBB. 
B£ft»1£& < lM*a5M"4 c t rt<RTBi 

[0 0 2 0] ^x/N^®|Cl4. BB/XjUfr&tt 

[002 1 ] X«y^>y»*BB©**lwtt. B***-* 
#*KKA^x/\oaffiB5aiC0)^?faE'r*ii^lcld:, 

[00 2 2] 

SBfc«fct/ft»SS«co-56tlSa)^BlcfcMt-5y X;u<D& 

(*itttB**-ria-cfc«). x^f>y^git^8 



[0023] z<D&m<DJtmv\** S®yX;n4t, 
KffiyX;n 6<t. ir;yXju 8 

El (A) li^x/M 0 0>8®/)>bJlfc¥giEk II 

i (b) itmmmv&Zo 

[0 0 2 4] ftB/XjM 4li^x/\«ffi**lZ % SB 

/Xju eii^x/NBffi+Ai::* x*y vy X;ufi^x/\ 
[0025] ctifey X;uo>ai#fiB. Sfctt££l4. *5 

x/\t^XlZ*£?F-*-4j&* % 15 0mm. 2 0 0mm. 3 

[0 0 2 6] — mt LT, SI/X;i/ 1 4 0>^x/\^® 
A^&(DX$Hl I*. 1 0- 1 0 Ommtfey . CCDUffi 
0H-Cli5 Ommi Lfco SI^XjH 6<D^x/\ 

*@^f>CD^$H2 (4. 1 0~ 1 O OmmUky, CCD 
HJ£«-CI*5 Ommt Lfcp I'r^/XiH 8(0 

^x/\»B**&(DB£H3 14. 5~50mmtfi^ C 
(OHJfiffil^ttl OmmtLfco 

[0 0 2 7] $S;XJH 4C05feig7bN^^x/\a@** 
^(DffiStLl 14. 7 0-2 0 Omm-Cfcy . Z<DM1faffl 
■CI41 2 0mm<tLfr o S®/X;H 6(^5fc5fl5^ 

b r >x/\g®4 3 *:^C05§SlL2 14. 7 0—20 OmmTf 
fey. CO)|llfe0iJ-ei4l 2 0mmiLf: o X y v 

/X;n 8 0)jfeSB^6. /X;u+i£A»3&<^x/\affit36 

^^^^■C?0)S&8IL3 14. 1~5 0mm-efey. CCDH 
Jfe#JT*l4 1 Ommt Ltz 0 

[00 2 8] 01 (B) O'Ji/Nflffi^bfl'C, ai/ 
X;n 4*<^x/\S®<h^-rftS0i (4. 15-60° 

■Cfcy. C(D3£JS0IJT*I4 4 5" tLfco 8I/X 
;H 6A^x/\^®<!:^-r^Jg02 I** 1 5-60° T 
fey. C(DHJS^JT?(44 5° *fc, 
;n 8*<^x/\^®<h£:-f ft£03 I** 1 0-50* V 
fey. C(7)I^J6^jr*l4 3 5° tLtzo 
[0029] mi (A) 0^i/N$IJ±^blt, X 

visS X;n so+'D^^x/N^S^iatX^^^lc 

fcl^T. ^x/N[s]iE^lS](D}g«2 O <t^-TftJt04 I*. 
0-9 0' T'fey. CCDHJ601JT*I44 5° t Ltz c ~?t£ 

t>*>. x«r^;X;n 8/)Nb«lii$tif^W^x/\$ 
l4d:L^ 

[0 0 3 0] S®-/X;n 4fc<fcu:&®/X;n 

Ox/\i§2llcrn)^'DTfitif bti£a>-c. a®/X;n 4 
*JcfctfKByX;n 6(Dja«a)*attB(4. ^x/n*^ 

feoT tcfcl^o 

[00 3 1 ] ir//X;n 814. 



(6) 



ttffi2 000-269178 



tr. ;$i*£llga<0. 5-2. OmmCDt*— A^fCRSai 

rs aj $ # & *s s t o t? fc & o 

[0 0 3 2] &±CD#JT*I4> i7v/Xj^1f<l:U 

[0033] mzi*. *silfia)^»iwtet>r. Ox/\s 

J#««<D-«$^ElT-fc*. (A) [4Rg«ttB. 
(B) (ifiljSH^fe^o 
[0 0 3 4] C(D^x/\«}#««(i. P — 

^lf-4fi(D0x/\P — ^— 2 2 JtLtL^^o Ox/\D 

— ^— 0>JRBM9!::!4« ^x/M GZZHtf-t&mZ 6^ 

x/\p-^-2 2*<[H]fE^-^c<tic c fc y^x/N3b<EH£-r 

[0 0 3 5] C<D#]-ei*^x/\n — ^— CD<ll&li4fiT' 
fcofcrt^ cn(C|gi,tCDT*li^< . 3~8ffla>KBl*3 

[0 0 3 6] -(DP — ^— ^-V^^^^(7)^x/\«^ 
«|f4. ^x/N(D^-ffi^TCDig@^^x/NP~^-I-®^ 

3£^$tL^c^3b<fei>o>T?. ^x/\±sffla>sgffi<Dtea 

— 2 2<tIs]iEi62 4CD(iM(iSS$+L-CLN^C0T% SI 
/XjU 6^t>lgt±5$+L/i:ja«:^lEllEtt2 4|Z<fcoTjg 
bh§Ct^<, »f*£0x/\»ilz*ttfc<ft»|c 

[0 0 3 7] H3I4* ^x/\«»«flia>f&(D«s^-rH 

Tfc£ e (A) I4RSMSB* (B) lifiiJSS-Cfc^o 
[0 0 3 8] C(D^x/\«}#ttfl|li. e>^A->^*5t 

<o«»««-<?*y. EHi*2 8ic5ie**ifc % ^x/\$ 
[0039] ^x/m oit e>3 oa>a*±irsi#* 
[0040] ca>«-ei*e><Dffl»i*4ffl-efco/=A<. 

[004 1 ] C©e>^^^^»5t0)^x/\ft|#««l 

I*. e>*^x/\48ffia)H-ttHr$*B*3[»-j-4CtS 

ttic*y->x/\o)fl6*ttK4<r*i«. ccd^x/nj$^^ 

**«lzj:y, ^x/\G)^-W^(4«*<St>4. 
[0 0 4 2] fc£lM4. ^x/\(DlHltE^-Mffil:Lr. 

/\> K^ftiffc ( fcy'>x/\ti»%±ifT, ff^aa 

[0 0 4 3] fc*lM4* #Jhtt«|T?^-V^^(D<4S/)<m 



[0 0 4 4] B4I4. ^x/\«}*«fl|a>*6lC<fi(D«S- 
StHT?*4. (A) I4KMSB, (B) l4ffi'J®ElT-& 
-So 

[0 0 4 5] ZCD^x/Nftft^mi*. Iil3<t^lilzt 0 > 

HtW % B3£f4J*ft-3TH*. 

[00 4 6] CCD^x/\#8M&«(4. 4<@£>e>a£. 

4iia>e>bts3£SiciB«L. fflaa>m*iitr>air 

T^7x/\1 0^L, ffiSO^tte^blCT^x/N 

i o^S^ti, zticfc or. ^x/N^®^a>t e >ffft4 

[0 0 4 7] ca>«TM4* e><7)<l»(D|&f+l4 8<lT'& 
£14. f>a. b^^+li?tl3<l"ro<t-r^C<!:tT*^ 

[0 0 4 8] Ja±. ^x/\«#««(D3 0<D«£KI3HL 

p— ^— ¥*v9ttt tttomm 

(*lw!4. 03. B4^RfflL*:J:3fc^x/\ft%»iL# 

«ii=F*-e*y, ^x/\^|#^8x^«^fctt. tf>^ 

£ 1 4 S ft 4 (4 S * tf > * -V ^ ^7 f 6 £ 5 1 C f *i 1 4 «fc L> c 
[0 0 4 9] Jait*S»f/UX(Di7f>^4g 

[0 0 5 0] fclT. *«WOX^^>yHfe**aj3*tf 
(4. HI -H4lcfcl^rKWL/=L^-rtia>S**4ittffl 

[00 5 1] 

[*t£«i] B5I4* Xttfll (DXg7P- £tr-Tc B 

6-bi K4. «xeicfc(+«. TiUz.temm*-- 

[0 0 5 2] *X^JIilcK^-r^)o 
[005 3] ( 1 ) EH^^JS 
Eei-^-Tct ^x/\£f*ric-f £S iSte3 2±C7> 

J r/W^»rt««±l=KfcB (s i 02 ) 3 4jfSi 
U HBI8313 6S^-T4. Z(DflT?l4. f/\V^fi{ 

«a*a>tt^to^x/\ttffi*T?<D^x/\*ffiH5Ziffla>ffi«i 

(43$ 5 mm£*3"&„ 
[0054] (2) /\V7^ik V-KCuM 

>$UU Ta. TaNftif) 38^X/^^ 

KU SL^v-KCuAOSX/^'^filtino 

T?* /N'J7>^^3 8^v-KCu4 0$X^7^M 

^x/\«®J822e0£v— ;uku 

[0 0 5 5] (3) > ^^rCufifcflt 

E3 8|c^-Tcfc5lc. El^Lftl>^oy >^^i5ltT, o 
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■J ><fft\z* 7+SS;lALtl8^ v*\z& y ^ v ^ 

[Z* y*cC u 4 4*</$g-r^>o C(7)y y^C u 4 4 lifj 
[005 6] (4) ^fftmU* 7^rCu0l7f>^i 

[0 0 5 7] 8i;X;H 4^b, CuJl'>f>^L 

«*tftt*sfci**a»*»a (o. ooi 
l. ^x/\*ffi<z>+*ajic#is-r*o zomwnvit. 

[0 0 5 8] (sJB^lC, I7^XJH 8frb. Cujl 
^>^-i"<5#T*a>S i 02 l*x^*?Llc< INC u/ 
S i 02 ^Rit(D*£l^&£08fciJU ^x/\CDS®ii 

[005 9] Cu?x^f^t^$ < !:Ltlt H2 
02 S#t?K*fcl*T;U*U»a[*<»*L<. «*tfF 
PM (HF/H2 02 /H2 O) . SPM (H2 SO4 
/H2 O2 /H2 O) , HPM (HCI/H2 02 /H 
2 O) , HHKfflKfcTkSft* (HNO3 /H2 02 /H2 
O) . APM (N H4 OH/H2 02 /H2 O) , Sffi 

[0 0 6 0] ZftgigftlCfilvC* Cu/S i 0.2 CDX 

[0061]HF:H2O2 : H2 O=1-10: 1- 
2 0: 100 

H2 SO4/H2 O2 /H2 0=1-10: 1-20: 
1 0 0 

HC I/H2 02 /H2 0 = 1 - 1 0 : 1—20: 10 
0 

HNO3 /H2 02 /H2 0=1 — 10: 1—20: 1 

0 0 

NH4 OH/H2 02 /H2 0=1-1 0 : 1-20 : 

1 0 0 

ilffiSS (3 0%-8 0%) 

El 1 2(3. -mt LX C u/S i 02 X^f>y»«it 
S i 02 S^tbli. mtflit 1:10:100 Vfti 250 
[0 0 6 2] COSgflSflyTM** X^y/X^bO)^ 
[0 0 6 3] X-/^>^f»£&g|Zfcl%-t^x/\£[s]lE 

£t»-fca<b, 4«fcytt7k*. i^y/xji/ 

1 8^bFPMS»Hlt4. 

[oo64] Sffi/x^u 4«kyi«tH**if=tt*. 



tctf), ^x/M^ftClfifr^TF PMft<9*l&&C:£ft<f& 

y l fc «* X 1 ^/ W X MMMO ^ x / \«S £ 

[0065] ^f:, I'>yyX;i/18^bli, FPM*< 

u4 4*»»ltft<zvf>yBSt*i < ^Bfatt^ 

[0 0 6 6] (5) Cu7--il/ 
[0 0 6 7] (6) Cu-CMP 

Cu42 ( y~KCu4 0, /^J7^^^3 8S^L 

x. hi oir^-r c fc j 5fzcuiagi4 6^^iS-r^>o cm 

[00 68] (7) >^§feCuG08&£ 

[00 69] SgyXjU 4 7bN£fcfc7K£lSaJL. 0x/\ 

affi(D**«l3(IU&-r4o H^iz. X'r^XjU 8fc 
«klfgiyX;u 6^bFPMf«ait§o S@^X;u 

IB/Xju 6^t>qj|a3$4xfcFPMIi. ^x/\0>EHk 

icky ^x/NSg®icrsi^orsSEix-&o c<D<t£. tv\V 

7*Cu4 2fecktf»fcK3 4lt «7K 

ul*. FPMf:i§S^f^ SiSfi»b^^ 

*. **x«. hi 11*. fei±©a»«asic 

*y. ;^Cu^i*W:«S^t, 

[0 0 7 0] ytftfctLXlt* 3LyT>7%Ltmmz^ 
FPMUftlZ, >^ftCu(7>»*tta>at^H2 O2 
K*fcl*7;U*y5S»/»<#*L<. fflitfSPM (H2 
SO4 /H2 02 /H2 O) , HPM (HCI/H2 O 

2 /H2 o) . 5H®ifflSfl:**7k (HN03 /H2 02 

/H2 O) . APM (NH4 OH/H2 02 /H 

2 o) . amft& 

[00 7 1 ] si;xjh 4^f>«t*ft-r4»Ha> 

(0. ooi%-5%(Dva08, ^x>g£. v 

[0 0 7 2] 
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6lz^x/\5Sffilzjfi-^ltfctt!BT?C uffi«$^dl-rfta 
fc£ 0 01 3-01 814. &XfilcfcW-£K fnVXi 
To 

[0 0 7 3] fclT\ &XgjlI{zKB^-r^>o 

[0074] (i) Kvam»a. 

01 3 |=S^M:5lc* ^x/\£HijS;-f &s i SIR 3 2± 

o^/N'-f **mftt£±\zMitm (s i 02 ) 34^1 

U IBIS;* 3 G&mtiiTZo zomx-it. taVxM 

[007 5] (2) /W7>£;k KCufifcK 
T )\s Ta, TaNtCf) 38SX/^7^ 

1 4: li** y . v-^K'J >^fcUcx 

i±aEffiHiair*-cisiy5&A/-efi6K**L*. ca>cfc5«ps/ 

S*Ltt«t*ilitt fettle 

[0 0 7 6] (3) * '^Cufitg 

-KCu4 0±|:^7 + Cu4 4^t^ o ^(7>ct5 
[00 7 7] (4) T#I^V-KCuS«fc^7 + C 

ox/\«i#ttaiiox/\^«»-r*. ^xm^bik*-* 

FPM£^x/\a>SffiJB2H::fi«&U Il/XiH 6^ 
h> F PM^^x/\3S®*A(^F PM£{&|&LT. 0x/\ 

<7>*ffija5a. as, KffiH5ao)*>-Kcu 4 o&&v* 

0 1 e\zrjk-t 0 

[0 0 7 8] (5) C u7-Hl/ 
[0 0 7 9] (6) C u -CMP 

Cu4 2. v— KCu4 0, /^'J7>^^3 8J^L 
T. 01 7ICtf-TJ:5ICCuIB^4 6£ff2fi£-f$o CM 
PlZcfc tj ffig/lT;fc£C u 4 8a<v'J=3>&<£3 2 0)O 



[0 0 8 0] (7) S»Cu©Bli 

za>xff-c(4. *^McofiaiLfc^Sa<7>^x/\ffit# 

««fcox/\^«^-r^>o 

[00 8 1] Si;X;n 4^&tt*$«UiL. 0x/\ 
{c. x^v^X;ui efc.fctfSiyXju 6^bFPM 

£ptaj-r&o a®yx;u 4j&*&wuLfcie*fc«fctfx 

PMI4. ^x/x^EieiCcfey^x/xjJisiciSiA^oTgEtt 

[0082] ^xa(dsi^2, ag®, rnmznm Ltz 

5MMI=*y* ^sfeCu*<^*^fc«ffi^^t-o 

fe. CMP&CD^x/\l4. SijXfIT*^x/\ 
[00 8 3] 

[Htfi«3] HJ£#J3I4. HJ£^J2lCfclNT. /<U7> 

BH>ziA^&fflffi^iiiya^"e^fitS4xfc»'&-cfc*o x 

^^P— 14. i5l:^Lf:7P- <tf^C-efe^>o 01 9 
-02 414. S-Xftdfcit*. f/WXMIWS-S 

[0 0 8 4] \ckT. #XfIJlIlZ|ftB^-r^» 0 

[008 5] ( 1 ) BfltiltJflJS 
0 1 9IC^-T«fc 5l=* ^x/\$fltfi£"T^S i &j£3 2± 
O^r/^-f X»rt««±lCttftB (S i 02 ) 3 4J1SI 

[0086] (2) /\V7»ik v-KCufiEB 

02 oiz^-Tct^f^. cuo>ffi«*i»jh-r*fc«)a)/<y 

7^^;i/384ltTaSX/^7^Sil, ISlvC*>— 
KCu40SX/^**H«. CCDig^. A'J7^ 
;i/3 8fcJ:tfy-KCu4 0A<*|:, 0 x/\Q£®^2! 

**&«Sffi. aF&ici«a5Hjaicisiyi&A/r-«cH*HTi^ 

[0087] (3) ^4rCu*I 

02 1 \z7r.f^5\z % ia^L4t^o'j >-ys»itx, 

o U >^C^ 7*jasaALtt«> y > * 

— KC u 4 0±|Z> 7 + C u 4 4^«ftt4. 

[008 8] (4) 3FHfHa5PS/— KCu. jk?4-Cu*5 

T a(DX^^>y|^5& 

^cDxff-cii. **wcomaiLt=x->^>yi»*ssflia) 

^x/\«f#««icox/\*«»-r* 0 ^x/N^sfc^-d- 

<D**»l::flUa*-6. mft\z % ir/^XiU 8*>b. 
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FPM£^x/\a>§®J§52i^{fti&u mmyXfr-] 6£> 

[0 0 8 9] I^T. *ffiy;OH 4frbl**$7K£, X 

cfctfT a#R&££*lfc:tt®£0 2 
[0 0 9 0] (5) CuT-Hl- 

[009 1] (6) Cu-CMP 

^-f^ai^c uss^4 6fMt^o cMPicj:y»i 

Itfe^Cu 4 8A<v'Ja>itt3 2(D^x/\CDa®S 

a. as®, KBi=ft»Tr*. 

[0092] (7) SSCu^S 

[0 0 9 3] gl^XiU 4fr£>fc&7K£(ga3L. ^x/\ 

*ffi0)**ffllc«|&-r* o fsjBtlc. ir^X;n 8fc 

S/X;n 6^t>lfiai$ttfcFPMIi. ^x/\(D|hHeI- 

[0 0 9 4] Ox/\C0S®i^iS. KffilcftJfLfc 
S»Cul*. FPMlC»»Stt. S iSS$@A^^ 

ZtiZo -r<j:*>%ft»**L6. 02 41*. fcLtttSfeSMi 
[0095] jsi±<7)ittwe(*. K1bB±lccuElt£» 

t. I r. I r Oti:lZ<D±mKm*&mW& : &»&T& 

BST (f^>SXhP>fa-A- 

AU^A) ^pzt (f^>lv;m-^Afj) ft if© 

[0 0 9 6] 

[£^<7>#)J1I] *a£M(^<»:*itf. EHeLTI^^x/ncD 

h«iz. ^ x/\**su^teaao)»» ssittti* * 3 ic 
4<d-c?* ffls»A<^x/\a>affi+*ajicipi^-3r3Sixa 

MSffi. fecfc«»t?x/\KaicfiFffi-r**K^»fc«*:i^*ai 

[0 0 9 7] 0x/\<D«fiBJBiZi^<&ffi31;«l*. ^ 

i+ *aai?ftcof*tt(4«a)«a * * z. t a<T* # 4 cd 

£*£{*ir £ C £ *< □! ffe £ 5 0 



[Hffia>W*fcKW] 

[Hi] *»W«>x?;^>yHt*BE«*fctt«»*«© 

[02] ^x/\»j#««©-0l£jnTIS-C-3&a. 
[0 3] ^x/\&ft&«<DteOT«£;j*-t0T:*fc-S>„ 

[04] 0x/\& s>i=tt©«£jS-*-H-cfc 

[B5] 3IJ£0!J<7>Xff ?n-0T-fc3 o 

[B6] X1K1N1 ©S-xfllzasit*. f/\'^^M 
&-gU^f£ f >x/\0)x-/vSP»(OBJf®ia^feSo 

£ - £is * A/ Td O x / \ <D x y v £fl # (D K oi 0 S • 
[0 8] Xffiffll <D*XSC:jbM+-& % ^/<-fX»rt«« 

[HO] Hffi^l i <D*x«lcfci+& % f/WxMS 
«ft-a*A//£^x/\CDX^i?ffl»a)BRffiH-Cfc4o 

[11 1] HJfefiH 1 (DftXfUcfelt*. f/NVXffM 
«ft-ffl*A//£^x/\©x^y»»<Z)»fffiia-t?fc«). 

[Hi 2] Cu/S i 02 X'>f>yifttt0FPMja 

&&&&&& ft* mi* 

[HI 3] 3ltt«2(D#X|II::j3l+5. f/UxM^i 

«ft-SP*^£^x/\<Ox^i/g|j»a)»r®H-efc^c 

[hi 4] sat«2 0)»xarzj3it*. f/w^M* 

«ft~»*A//£^x/\0)x^i/aJ»a)KDiH-c?fc*o 
[Hi 5] HJ£«2(D&x?l(cfcit^. 

Wtft-ffl^/f^x/xox^^ffl^wfffiH-efc*. 

[Hi 6] 3ltt«2<D4x«l::i3lt*K f/WX^I 
«ft-»^/f5x/\cox^i;aj»(z>KfflHt?fc4. 

[HI 7] Sg3ffi«2(D#XfilCtelt*. f/W^MK 

«ft-ffli^f£^x/\a)x«>i;aj»<DBfniH-efc*. 

[Hi 8] Hlfi«2<D*XfIlcJ3it* % fnVxMi 

«S-W*^£^x/\(Dx^i;SP»(7)HfiffiHT?fc4. 
[HI 9] S6«S«3 0>#XfIlzfcltS % f/WxMa 

«S-W*^£^x/\0)x^^»»a>WffiH-C**. 

[020] 3fclfcffl3(D#xflfci3M-«u 
laft-fflJ^^^x/NOx^i/gp^CDWTffiH-efc^o 

[021] 3gffi«3(&*XSfZfclt6. 
#£-SJ$A//£Ox/\<J)X~/ vfill^COWiffiHT&^o 

[022] 5£i60y3(0#XfIICfclt£ % f/WX^d 

«S-ffl*A//£^x/\0)x^i;SB»a)BJrffiH-efc4. 

[02 3] 3Hfc«3<0«XfllZ*5lf*u f/WXMfl 
«ft-W#A//£ r >x/\0)x^i;aj»a)KffiH-Cfc«). 
[02 4] SlfcW3(D4xeiZi3lt-5u T/<-f*»J*1> 

«S-fiP*^^£^x/\<Dx^s;fiij»(o»faDH-cfc«)p 

[02 5] ^*ttffico-<5q^^-r0Tfc^o 
[02 6] ^*ft^^<&CD0yft7Ff HT'fe^o 
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